Objective: To study the relation between level of glycemic control and different micovascular complications of type 2 diabetes among Saudis. Patients and Methods: This hospital-based study analyzed the medical records of 343 type 2 diabetic patients attending the "University Diabetes Center" in "King Abdul-Aziz" University Hospital, in Riyadh City within 2006. Inclusion criteria comprised being adult, Saudi, type 2 diabetic, whose disease duration is more than one year, non-pregnant (for females). Results: Half of patients (50.4%) were not controlled (HbA 1c > 8%). Vascular complications of diabetes were mainly retinopathy (45.8%) or neuropathy (32.7%). Prevalence of nephropathy was 9.9%. Patients' sex, age, marital status and occupation were not significant variables as regard their control of diabetes. Patient's educational status was significantly associated with degree of diabetes control; the higher the patient's education the better the glycemic control (p = 0.002). Moreover, the longer the duration of diabetes, the worse the glycemic control (p < 0.001). All patients with manifest diabetes complications had worse glycemic control than those with no complications, including retinopathy (45.9% vs. 52.7%, respectively), neuropathy (38.4% vs. 55%, respectively, p = 0.004) and nephropathy (32.4% vs. 51.5%, p = 0.034). Conclusions: Glycemic control among type 2 diabetics is a real challenge that should the health care team face in tertiary-care diabetes centers in KSA. Microvascular complications are common, especially among poorly controlled cases. Recommendations: The current goal for glycemic control at the University Diabetes Center (HbA 1c < 8%) should be revised. Reasons for the high prevalence of failure of diabetes control should be investigated. There should be national campaigns to raise the public awareness as regard diabetes and also screening for hyperglycemia for the sake of early diagnosis of diabetes so as to minimize the incidence of diabetes complications.
Introduction and Aim of Study
Diabetes mellitus (DM) is a chronic illness that requires continuous medical care, patient self-management and education, not only to prevent acute complications but also to reduce the risk of long-term complications [1] . It is a cause for a growing public health concern in both developed and developing countries.
Globally, the number of people with diabetes is expected to double between 2000 and 2030 while public awareness about this disease remains low [2] . In the Kingdom of Saudi Arabia (KSA), the overall prevalence of DM is 23.7% [3] .
Despite modern treatment and self-monitoring of blood glucose, diabetes has detrimental effects on a range of health outcomes [4] [5] . Hyperglycemia is the major determinant of the risk of microvascular complications of diabetes [6] .
Long-term microvascular complications of DM include retinopathy, nephropathy and neuropathy [7] .
To prevent microvascular complications of diabetes, the goal for glycemic control should be as low as is feasible without undue risk for adverse events or an unacceptable burden on patients. Treatment goals should be based on a discussion of the benefits and harms of specific levels of glycemic control with the patient [8] .
Above the target value HbA 1c in type 2 diabetes appear to be risk markers for early occurrence of diabetic complications [9] . Several studies have demonstrated the effects of improved glycemic control on delaying microvascular complications of diabetes [10] . Monitoring of glycemic status is considered the cornerstone of care in diabetes. Monitoring aims mainly to assess extent of success in diabetes control and to achieve the best possible blood glucose control. Measurement of glycosylated hemoglobin (HbA 1c ) can quantify average glycemia over weeks and months, thereby complimenting day-to-day testing [11] .
There are no fixed thresholds of glycemia for any type of complication of diabetes, the specific target value of HbA 1c for which one should aim is that the nearer to normal the HbA 1c concentration the better. Different goals for good glycemic control have been considered [12] . Generally, HbA 1c < 8% has been put to indicate good control [11] [13] [14] . However, some studies adopted a more strict level of HbA 1c < 7%, with resulting fewer long-term microvascular complications [15] [16] [17] [18] .
The Veterans Affairs Diabetes Trial is currently addressing the question of whether more intensive glycemic control will improve morbidity and mortality in older men with type 2 diabetes, in which 1792 subjects are being followed for 5 -7 years, with a goal of HbA 1C in the intensive group of 6% [19] .
This study aimed to study the relation between level of glycemic control and different micovascular complications of type 2 diabetes among Saudis.
Patients and Methods
This hospital-based research followed a retrospective study design. Data were collected from the medical records of 343 type 2 diabetic patients attending the Table 2 shows that patients' sex, age, marital status and occupation were not significant variables as regard their control of diabetes. Patient's educational status was significantly associated with degree of diabetes control, the higher the patient's education the better the glycemic control (p = 0.002). Moreover, the longer the duration of diabetes, the worse the glycemic control (p < 0.001). Table 3 shows that all patients with manifest diabetes complications had worse glycemic control than those with no complications, including retinopathy (45.9% vs. 52.7%, respectively), neuropathy (38.4% vs. 55%, respectively, p = 0.004) and nephropathy (32.4% vs. 51.5%, p = 0.034).
Results

Discussion
This study showed that half of type 2 diabetic patients were not controlled. This finding reflects the challenge of diabetes control in specialized tertiary-care diabetes centers. In Jeddah, KSA, 77% of type 2 Saudi diabetic patients attending
King Abdul-Aziz University Hospital have poor glycemic control (HbA 1c > 8%) [11] . In Al-Ain District, United Arab Emirates (UAE), 62.4% of diabetic patients have poor glycemic control [7] . In South Africa, A good control among 20.1% of The present study showed high prevalence rates of microvascular complications among type 2 diabetics. These were mainly retinopathy (45.8%) or neuropathy (32.7%), while the prevalence of nephropathy was 9.9%.
In Jeddah, neuropathy occupied the highest rank among complications of diabetes (56.9%), followed by retinopathy (49.2%) and nephropathy (30.8%) [11] . In Kuwait, prevalence of retinopathy among type 2 diabetic patients is 40% [14] . In UAE, a high prevalence of nephropathy (61.2%) is among diabetic patients [7] . In Iran, retinopathy prevalence rate of 39.3% among type 2 diabetics and the prevalence of microalbuminuria and macroalbuminuria was 25.9% and 14.5% respectively [21] . In Turkey 60% of type 2 diabetics have neuropathy [22] . In Washington, USA, the main microvascular complications among type 2 diabetic patients were neuropathy (63%), retinopathy (18%) and nephropathy (6%) [23] .
The variation in prevalence rates of different microvascular complications could be the result of different diagnostic methodologies used, or population characteristics differences.
The present study showed that some patients' personal characteristics (i.e. sex, age, marital status and occupation) were not significant variables as regard their control of diabetes. However, patients' educational status was significantly associated with their diabetes control, i.e. the higher the education status, the better the glycemic control. Moreover, this study showed that the longer the duration of diabetes, the worse its control (p < 0.001).
The glycemic control among type 2 diabetics was poor irrespective of sex, duration, educational status, with recommended target values not being achieved in the majority of patients [20] . The literacy is a significant effect-modifier in determining diabetes control in a disease management program; the patients with lower literacy are more likely to achieve goal glycemic control [24] . However, No relation between educational status of diabetic patients and their glycemic control [25] .
The present study showed that patients with manifest microvascular complications had significantly less diabetes control than those with no microvascular complications, including neuropathy (38.4% vs. 55%, respectively, p = 0.004), and nephropathy (32.4% vs. 51.5%, p = 0.034). Patients with retinopathy had less glycemic control than those with no retinopathy, though not statistically significant (45.9% vs. 52.7%, respectively, p = 0.208).
Similar results were reported by several studies. The poor glycemic control among type 2 diabetics is a major risk factor for developing nephropathy [26] . Poor glycemic control is a significant risk factor for neuropathy among type 2 diabetics [22] . As regard risk factors for retinopathy, the longer duration of diabetes was the most significant independent factors associated with any retinopathy and sight-threatening retinopathy [14] .
The lack of significant difference among patients of the present study as regard glycemic control between diabetics who developed retinopathy and those who did not may be explained by the fact that retinopathy is an early complication among type 2 diabetics, which is significantly associated with duration of disease. In type 2 diabetes, 21% of patients have retinopathy at the time of first diagnosis of diabetes and that > 60% of patients have retinopathy during the first 2 decades of disease [27] .
The high prevalence of retinopathy, irrespective of the glycemic control, among diabetics of the current series, can be explained by the results of a national Saudi study which show that, despite the readily available access to healthcare facilities in KSA, a large proportion of diabetics (27.9%) were unaware of having DM, hence their late presentation and the high prevalence of DM-related complications [3] .
Conclusion
Glycemic control among type 2 diabetics is a real challenge that should the health care team face in tertiary-care diabetes centers in KSA. Microvascular complications are common, especially among poorly controlled cases.
Recommendations
The current goal for glycemic control at the University Diabetes Center (HbA 1c < 8%) should be revised. Reasons for the high prevalence of failure of diabetes control should be investigated. There should be national campaigns to raise the public awareness as regard diabetes and also screening for hyperglycemia for the sake of early diagnosis of diabetes so as to minimize the incidence of diabetes complications.
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